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ABSTRACT

Bacterial population density on soybean leaves was 10°~ 10°CFU/cm? Bacterial
population density was increased by progress of plant growth stage. Population density of
soybean sprout rotting bacteria on soybean leaves was 0~ 10°*CFU/cm?. Population density
of soybean sprouts rotting bacteria was related to cultivating area, but not related to plant
growth stage. Cultivar and population density of soybean sprout rotting bacteria were less
corelated, and varied by plant growth stages and plant parts. Erwina cypripedii, E.
carotovora subsp. carotovora, Xanthomonas campestris pv. glycines, Staphylococcus sp., and
Micrococcus sp. were identified as pathogenic bacteria causing soybean sprout rot. In

generally population density of E. cypripedii, E.
sp-, and X. campestris pv. glycines were high.

carotovora subsp. carotovora, Micrococcus
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Table 1. Population of bacteria and soybean sprout rotting bacteria on soybean leaves

Sampling days
Region 7/8-7/13 8/21-8/25 10/7-10/12
PB* PSB® PB* PSB° pPB* PSB®
Kongju A
(olialtekong) 300x10°  7.00x10* 3.30x10° 2.00x10° 2.02x10° 0
B .
(myungjunamulkong) 1.30 % 10° 0 2.62x10° 5.00x10° 0 0
Nonsan  myungjunamulkong 6.00x 10 7.00x10° 1.14x10° 4.00x10° 3.00x10° 2.00x1Q
Buyeo suribangkong 4.60 x 10 0 349x10° 2.00x10° 222x10° 135X 10°
Seosan A .
(myungjunamulkongy  1-50X10° 140X 10" 421x10° 1.O0X10° 126X 10° 100X 107
B
(olialtekong) 1.00x10*  7.00x10" 2.82X10° 0 1.50x 10° 0
C v 5 3
(myungjunamulkong) 7.80 X 10 0 1.97x10° 230x10°  9.10X 10 1.00x 10
C;‘;‘l’gg myungjunamulkong 1,70 X 10* 0 149X 10° 0 1.66 X 10° 0
Taean A
(myungjunamulkong) 1.20x10* 7.00x10" 3.94x10* 1.00x10° 113X 10° 0
B
(myungjunamulkong)  320X10° 7.00X10"  3.14X10° 200107 2.30X10° 0

spopulations of bacteria(CFU/cm?).

*populations of soybean sprout rotting bacteria(CFU/cm?).
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Table 2. Population density of bacteria and soybean sprout rotting bacteria on soybean leaves

Sampling days Maturing
Variety 7124 9/4 10/8 day
PB" PSB® PB* PSB" PB" PSB"
Myungju
namulkong 5.40 % 10* 0 1.37x10° 1.00X10°  9.90X 10° 0 9.29
Purunkong 3.80x 10° 0  7.60x10* 0 1.32x10°  1.00x 10° 10.4
nfr‘l‘l‘l‘;‘f’ﬁ?f;g 130X10* 0 3.50x10° 2.00X10°  830x10* 1.00x 10° 10.9
Danbakkong 570 % 10° 0 1.61x10° 2.00x10°  1.12X10° 1.00X L0? 10.11
Dawonkong 1.10 X 10¢ 0 4.10x10f 0 0 0 9.26
Eunhakong 8.40 X 102 0  3.00x10° 4.00x10>  1.00x10° 0 10.1
Iksan
namulkong 1.10 X 10* 0 1.61x 10° 0 1.04X10°  1.00x 102 10.8
Sobak
namulkong 1.20 % 108 4.60 x 10* 0 0 0 10.5
Kwangankong 8.30 X 10¢ 1.16 X10* 5.00 X 10° 1.02 x 108 0 10.6
* Hannamkong 8.80 % 10° 0 1.55%x 10°  2.00% 10° 0 0 9.19

*populations of bacteria(CFU/cm?),

"populations of soybean sprouts decaying bacteria(CFU/cm?).
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Table 3. Identification of soybean sprout rotting bacteria isolated from soybean leaves

Character | I I I\ Er. Ps. Xa Ag*®
Gram stain reaction - - + + - - - -
Fluorescent pigment on KB - - - - - + - -
Anaerobic growth + - + - + - - -
Aerobic growth + + + + - + + o+
Yellow or orange colonies
on YDC - + - - -t
Growth on D-1 agar - - - - - - - +
Isolates(CNSB) 98001 98002-1 98008-2 98008-1
98006 98005 98015 98002-2
98008-3 98020 98021
98010 98009
98014
“Data from Schaad(1988).

Er.: Erwinia, Ps.: Pseudomonas, Xa.: Xanthomonas, Ag : Agrobacterium.

b +: positive reaction, -: negative reaction.
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Table 4. Comparison of characteristics of soybean
sprout rotting bacteria isolated from soybean leaves
with Staphylococcus sp.

Character CNSB CNSB  Staphylo-
98008-2 98015 coccus sp.*

Shape Se S S
Acid fast - - -
Spores - - -
Motility - - -
Growth

anaerobically + + +
Growth in air + + +
Catalase + + +
Oxidase - - -
Glucose(acid) + + +

OF F F F

"Data from Cowan and Steel(1974).

®+: positive reaction, -: negative reaction,
s: spherical shape,

OF: oxidation and fermentation.

A3} group I Erwinia Xanth-
& o7 243l o1}, group I} group IV
= AEHAATY EFEHes & 40 B
Eliasy

Group I ol 43+ CNSBY8008-29} CNSBYSO015 F
FE ATFEH 7 7o, F7IA Aoz AX

A A, 54, oxidase FAANAM = S4TSS U

&0 2 group [IE&

omonas

el ot ¥ 72 £2], catalase B4, glucose & H-E]
B e FEgE UEHUITHE 4). 0|9 2

& A &L Cowan and Steel(1974)0] R 313+ Staphy-
lococcus sp.9} A T8HA A Z o] & XSt 2 Stap-
hylococcus sp.Z 57 8l ¢}
Group Vo] &38l&= 5HF&
gz JAZEA A, 24, @
= SAANS S JE T 3714 zé] catalase
VA P& PR dlucose FE) 21415
F3ol tho} 7ol & RAGE 5). o2l @ A3he
Cowan and Steel(1974)°] R 313¢ Micrococcus sp.<+
M eretd o] & X2 E Micrococcus sp.2

s

SETEY
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A2 AN E A2 R gelatin

A5}, F o] &Aool oA E FFIE el 7t AT
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glucosideol] 2] 2] AL A, CNSB98010-2 gelatin o 3},

Table 5. Comparison of characteristics of soybean sprout rotting bacteria isolated from soybean leaves with

Micrococcus sp.

Character CNSB CNSB CNSB CNSB CNSB Micrococcus sp.*
98008-1 98002-2 98021 98009 98014 ’

Shape Sb - S S S S S

Acid fast - - - - - .

Spores - - - - - -

Motility - - - - - -

Growth anaerobically - - - - - -

Growth in air + + + + + +

Catalase + + + + + +

Oxidase - - - - - .

Acid from glucose - - + + - \%

OF o o 0O o o 0

“Data from Cowan and Steel(1974).

b+: positive reaction, -: negative reaction, s: spherical, v: variable, OF: oxidation and fermentation.
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Table 6. Comparison of characteristics of soybean sprout rotting bacteria isolated from soybean leaves with E.

cypripedii

CNSB
98008-3

Character

CNSB

98010 E. cypripedii®

Pectate degradation b
Gelatin liquefaction -
Sensitivity to erythromycin +
Phosphatase +
Indole -
Reducing substances from sucrose -
Acid production from

D-Lactose -

Maltose

Methyl a- d glucoside

Melibiose

Glucose

Cellobiose +

+ 4+ 4

+ + +
< +

'
4+ <

“Data from Lelliott and Dickey (1984).

*+: positive reaction, -: negative reaction, v: variable.

Table 7. Comparison of characteristics of soybean sprout rotting bacteria isolated from soybean leaves with E. ¢ subsp.

carotovora

CNSB

haract
Character 98001

CNSB
98006

E. ¢ subsp. carotovora®

Pectate degradation +b

Gelatin liquefaction
Indole -
Potato soft rot +
Acetoin production +
Growth at 36 C +
Reducing substances from sucrose -
Acid production from
D-Lactose -
Maltose -
Methyl a- d glucoside -
Melibiose -
Glucose
Cellobiose -
Trehalose -
Palatinose -

+

+ +

+ + 4+ 4+ +
+ + + 4+

<+

“Data from Dickey and Kelman (1988).
b+: positive reaction, -: negative reaction, v: variable.
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sahcmoﬂ e s o 73 | O}X] 23t E]—(_:%_ 8) o Eﬂ 3k
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maltose ZF-E] 24 ¥H-3-& A o] etd LA FtER
X. campeteris pv. glycines 2 53 s} ).

E A& E cypripedii, E. carotovora subsp.
carotovora, X. campestris pv. glycines, Staphylococcus
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sp., Micrococcus sp.o} ZVE

Atk = ol A

Table 8. Comparison of characteristics of soybean
sprout rotting bacteria isolated from soybean leaves
with X. campestris pv. glycines

CNSB
98005
+b
+

Character X. campestris

pv. glycines®

+
+

Mucoid growth
Milk proteolysis
Hydrolysis of
Starch
Gelatin
Growth at 36°C
Nitrate reduction - -
Indole production - -
Catalase
Hydrolysis of Tween 80 -
Acid production from
Arabinose
Glucose
Mannose
Galactose
D-cellobiose
Lactose
Maltose
D-melibiose
Mannitol
Salicin
‘Data from Anong Jainkittivong etc.(1989).
"+: positive reaction, -: negative reaction,
v: variable.

+ + + +

CE o+ +
Pe e 4+ <+ 4+ o+
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